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CLAIMS : 

1. A method of staining targeted chromosomal material based upon 
nucleic acid sequence employing high complexity nucleic acid probes wherein 
said targeted chromosomal material is in the vicirmy of a suspected genetic 
rearrangement associated with the retinoblastoma gene, chromosome 3 
and/or chromosome 17 in humans. 

2. A method according to Claiin 1 wherein the targeted 
chromosomal material is one^or more n etaphase and/or interphase 
chromosomes, or one or 



3. A metho 
material is of fetal cells 

4. A method a^ord 
separated from maternal blood. 



aim 2 wherein the chromosomal 




p Claim 3 wherein the fetal cells have been 



3, 
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5. A method according to Claim 1 wherein said nucleic acid probes 
comprise heterogeneous mixtures of labeled nucleic acid fragments, wherein 
a substantial fraction of the sequences of the labeled nucleic acid fragments are 
substantially complementary to sites on chromosomal material that are 



targeted and are substantially fre* 
hybridization capacity to sites on 



of nucleic acid sequences having 
chromosomal material that is not targeted. 



6. A method^ccording 
rearrangement is selected from 
inversions, insertions, amplificat: 

7. A method according 
rearrangement is selected from 
deletions and translocations. 



to Claim 1 wherein the genetic 

groud (consisting of translocations, 
ons anil deletions. 



l 6 wherein the genetic 
consisting of amplifications, 



A method according tp Claim 7\^herein th^genetic 
rearrangement is associated with cancer. 



9. A^method according td Claim 8 wherein the genetic 
rearrangement is ciiaractgri^tic of retinoblastoma. 

10. A method according to| Claim 9 wherein the genetic 
rearrangement is a deletion. 



11. A method according to (tlaim 8 wherein the genetic 
rearrangement is associated with chromosome 3. 
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12. A method according 
probes are homologous to nucleic 
chromosome 3. 

13. A method according 
probes are homologous to nucleic 
chromosome 3. 



to Claim 11 wherein said nucleic acid 
acid sequences in the p region of 



to Claim 11 wherein said nucleic acid 
icid sequences in the q region of 



14. A method according to Claim 1 
high complexity nucleic acid probe ip targeted 
nucleic acid sequences. 



method according to Claim 14 
id sequences are specific to 



^herein one component of the 
i) paracentromeric-specific 



wherein said paracentromeric- 
romosomes 3, 17, 13 and/or 



16. A method according to Claim 15 whereirt^the^tispected genetic 
rearrangement is associated with the retinoblastoma gene and the para- 
centromeric-specific nucleic^eid^setjuen^es are specific to chromosomes 13 
and 21. 



17. A method according to Claim 15 wherein the suspected genetic 
rearrangement is associated with chromosome 3 and the paracentromeric- 
specific nucleic acid sequences are specific for chromosome 3. 



m 
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18. A method according to Claim 15 wherein the suspected genetic 
rearrangement is associated with Ichromosome 17 and the paracentromeric- 
specific nucleic acid sequences arel specific for chromosome 17. 

19. A method according! to Claim 17 wherein another component of 
the high complexity nucleic acid probe is targeted to the 3p region and /or the 
3q region of chromosome 3. 

20. A method accor4in^flo~61^im 16 wherein another component of 
the high complexity nuclej^acid probe is targeted to sequences within the 
retinoblastoma gene. 



21 . A method according tolClaim 20 



therein these sequences are 



within different subregions of the retinoblastoma gene. 



22. HighVcomplexity nucleic Wcid probes fo>*the_det£ction of genetic 
rearrangements associated with the retinoblastoma gene, chromosome 3, 
and /or chromosome v in humans. 

23. High complexity nucleic acM probves according to Claim 22 
wherein the complexity is greater than 50,000 bases. 



24. High complexity nucleic acid probes according to Claim 22 
wherein the genetic rearrangements are selected from the group consisting of 
translocations, inversions, insertions, amplifications and deletions. 
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25. High complexity niicleic acid probes according to Claim 24 
wherein said genetic rearrangements are selected from the group consisting of 
translocations, deletions and amplifications. 



26. A method of detectij|^gen^tic rearrangements associated with 
the retinoblastoma gene, djr6mos^>me 3, and^or chromosome 17 in humans 
comprising the steps of: 

a. hybridizing the probes of Claim 22 to targeted chromosomal 
material in the vicinity of a suspected genetic rearrangement; 

b. observing and /or measuring the proW^uty of and /or other 
characteristics of ithe signals from said probes; anc I 

c. determining from said Observations p(nd/or measurements 
obtained in step b) whether a genetiqrearrangemejjit has occurred. 

27. A method according to Claim 26 wherein the chrmnosomal 
material is in interphase. 



28. A method according to CMim 216 wherein the suspected genetic 
rearrangement is diagra^stic or prognostic/of cancer. 



29. A method of staining chromosomes from different cells with 
high complexity probes to determine differences between the chromosomes 
of different cells. 



30. A method according to Claim 29 wherein those cells are from a 
solid tumor from a human patient. \ 
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31. A method according to Claim 30 wherein the solid tumor is a 
breast cancer and wherein thfe high complexity probes are targeted to 
sequences within the retinoblastoma gene. 



32. A metho^/^ording^ 29 wherein differences of the 

karyotypes betweeiy'normal anVi maligrt^nt cells and differences between 
malignant cells ate determined! 



33. A method according to 
patterns produced therefrom ard used to distinguish 
cells for purposes of diagnosis, prognosis 
effectiveness) of therapy. 



Ilaim 32 wherein staining 

normal and malignant 
/or determining the 



34 \A method of staining targeted chromosomal material in the 
vicinity of a suspected genetic rearrangement Aith high complexity nucleic 
acid probes according to Claim 22 \Vhereii( the probejiuet^ic acid sequences 
prior to hybridisation to the targeted chromosomal material are broken into 
fragments of from about 200 bases toWbout 600 bases. 



35. Chromosome-specific staining reagent comprising a 
heterogeneous mixture of labeled nuclfeic acid fragments, wherein the labeled 
nucleic acid fragments are complementary to sites on targeted chromosomal 
material in the vicinity of suspected genbtic rearrangements associated with 
the retinoblastoma gene, chromosome 3,\and/or chromosome 17 in humans, 
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and are substantially free of tnucleic 
capacity to sites on non-targfeted 



36. The 
said labeled nucleic acid 



chromosor ne-specif i 




acid sequences having hybridization 
chromosomal material. 



ific staining reagent of Claim 35 wherein 
fragments are single-stranded. 



:ific staining reagent of Claim 35 wherein 
labeleci with radioactive, enzymatic^ 
fluorochromles and /oA affinity detectable reagents. 

38. The chromosomb-specific st lining reagent of Claim 35 wherein 



said fragments are biotinylated, modified 



acetyla: 



Arith N-acetoxy-N-2- 



linofluorene, modified with fluor >scein isothiocyanate, modified 
with m^rcury/TNP ligand, sulfonated, di^oxigenenated, or contain T-T 
dimers. 



i39. A chromosome-s 
patterns indicative of a genetic r< 
retinoblastoma gene, chromoso 
produced by\the process of: 

isolating chromosome-s 



cific staiping\reagent that pfovides staining 

With the 

3, aryfci/or chromosome 17 in humans, 



/ific DNA; 



amplifytngoieces of tjve isolated chromosome-specific DNA; 

disabling the hybridization capacity of and /or removing shared 
repetitive sequences contained in thfe amplified pieces of the isolated DNA to 
form a collection of nucleic acid fragments which hybridize predominantly to 



• 
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targeted chromosomal DNA in the vicinity of a suspected genetic 
rearrangement; and 

labeling the nucleic acid fragments of the collection to form a 
heterogeneous mixture of nucleic acid fragments. 

40. A chromosqme^sgecific staining reagent according to Claim 39 
wherein said step of^mplifying saicTp>ieces of isolated DNA is performed by 
cloning. 



wherein said 
using the po 

42. 



chromosome-specific staining reagent according to Claim 39 
step of amplifying said pieces of isp^ated DNA is performed by 
ymerase chain reaction (PCR). 



A method of staining targeted chromosomal material with high 
complexity nucleic acid probes according to Claim! 22 to produce staining 
patterns indicative of genetic rearrangements comprising the steps of: y 

providing a heterogeneous Aiixture of libeled x tiucleic apit 
fragements, wherein substantial proportions of the labeled nucleic acid 
fragments in the ^heterogeneous mixture have base sequences substantially 
complementary to the targeted chromosomal/material which is in the 
vicinity of a suspecteckgenetic rearrangement; 

reacting the hetel^geneous^rni^ture with the targeted chromosomal 
DNA by in situ hybridization; and 

observing and /or measuring th^ proximity of and /or other 
characteristics of signals of said staining patterns to determine whether a 
genetic rearrangement has occurred. 
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43. Test kits compr: sing the probes of Claim 22. 



44. High comDl^dt^nucle^acid probes according to Claim 22 for 
use in biological dosimetry. 

45. High complexity i^ucleic acljd probes according to Claim 22 for 
use in prenatal testing. 



46. A 
comprising the 



method of detecting a deletion in a specific portion of a gene 
se of high complexity i^clfeic acid probes for differential 



staining of subregions within the gene. 

47. A method according t^Claim 46 wherein said gene is the 
retinoblastoma gene. 




